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\ 
EVALUATION OF ARSENIC IN OPERABLE UNIT (OU) 5 AND OU 6 IN COMPARISON TO 
BACKGROUND - CAB-014-95 

Ref J M Roberson Itr, 08074, to S G Stiger, Interim Guidance on Operable Units 5 and 6 
Risk Assessment Calculations, January 30, 1995 

Action Review 

This letter is in response to the referenced letter requesting a technical argument 
supporting the exclusion of arsenic as a Chemical of Concern (COC) in OU5 and OU6 

Attached is the evaluation of arsenic for groundwater, pond sediments, and stream sediments 
for you review Arsenic was not considered a COC in other media Also, included is a spatial 
distribution evaluation for arsenic on a sitewide level 

OU 5 and OU 6 risk assessments are proceeding without arsenic included as a COC until 
further guidance 

Please review the attached information After your comments have been satisfactorily 
resolved, this correspondence will be formally sent to the Department of Energy (DOE) 

Should you have any questions or concerns regarding this issue, please call Neil Holsteen at 
966-6987 or Carol Bicher 966-91 00 

EdC  Mast 
Operable Unit No 5, 6 & 7 Closures 
Environmental Restoration Program Division 

CAB cb 

Orig and 1 cc - K Muenchow 

Attachment 
As Stated ADMIN RECOPD 



ARSENIC AT RFETS 

DRAFT 

Durmg the January 25, 1995 meetmg between DOE, RFFO and OUs 5 and 6 EG&G staff, 
DOE requested that EG&G provide techmcal mformation on the available process knowledge 
on arsemc usage at RFETS and an additional data evaluation for arsemc detected in OUs 5 and 
6 The purpose of thrs letter is to provide tius information 

As stated in the January 31, 1995 correspondence to Kurt Muenchow, DOE/RFFO, from Ed 
Mast, EG&G ERPD, EG&G reviewed the Reconstruction of Histoncal Rocky Flats Operations 
& Identification of Release Points (CDH, 1992) and the Historical Release Report for the 
Rocky FZats Plant (EG&G, 1992) and found no discussion of arsemc bemg used and/or 
released from any of the past processes at RFETS Since then, an attempt was made to further 
document any possible uses of arsemc at RFETS, such as a pesticide for grasshopper control 
pnor to the 1960s or 1970s The ERPD librarian conducted an extensive search for references 
to arsemc rn the sitewide databases A majority of these references discussed arsemc as a 
sample analyte or wthm a general discussion of chemcals One reference to the use of arsemc 
was as a chemcal standard for the atormc absorptlon process m Burldmg 771. However, no 
references were found indicatmg that arsemc was used m any large quantmes at RFETS. Thus, 
it is unldcely that the arsemc detected m OUs 5 and 6 sedunents results from onsite sources. 

ous 5 

The arsemc results from envlronmental samples collected from OUs 5 and 6 are presented by 
medium m Table 1 and as follows 

Surface Soil. Subrface  Soil. and SIKface Water Arsemc was not listed as a PCOC for any of 
these media in either OU5 or OU6 

Groun dwater Imtially, OU6 omitted total arsemc as a PCOC in groundwater samples using 
professional judgment, based prlmanly on the correlation between elevated metals 
concentrations and total suspended solids Although EPA thought that h s  rationale "appears 
generally sound," they requested that DOE retain arsemc (as well as three other metals) as a 
COC in groundwater based on the fact that the maxunum OU6 concentration is 18 pg/1 and the 
PRG is 0 0038 pg/1 DOE agreed to handle this issue for OU6 m the same way as OU2 
OU2 had received conditional approval on thelr COC TM with the understandmg that a 
quantitative risk assessment will be conducted for arsemc in groundwater and the results 
included in the uncertainly analysis (rather than in the risk characterization) section of the 
HHRA The risk from these metals, including arsemc, would not be added in with the risks 
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from the other groundwater COCs In light of the current discussions regarding arsemc, DOE 
may also want to rethurk thls agreement with the agencies 

In the OU5 COC TM, arsemc was deterrmned to be a COC for groundwater The Gllbert 
Methodology statistical tests were not run for th~s constituent, due to the low frequency of 
detection (12%) for total arsemc m background groundwater from the Upper 
Hydrostratigraphic Umt (UHSU) The concentrations of total arsemc detected in wells within 
OU5 were compared to the background normal UTb,* (8 2 pg/l) for total arsemc mtead of 
the lognormal U T b I W  (19 3 pg/l) because the Background Geochemcal Characterlzation 
Report (DOE, 1993) presented normal UTL values Most naturally occurrmg elements are not 
normally distnbuted (Is& and Srivastava, 1989, EPA 1992), therefore, a comparison of the 
OU5 maxmum concentration (13 3 pg/l) to the lognormal U T L I w  may be more realistic 
The lognormal UTL comparison mdicates that arsemc is not a COC m groundwater in OU5 
Furthermore, calculation of statistical parameters for data sets with greater than 80% 
nondetects are mvalid, and those between SO-80% nondetects are questionable (Helsel, 1990, 
Gilbert and Smpson, 1992) 

The maxmum concentrations reported 111 background groundwater for total and dissolved 
arsemc were 7 and 15 pg/l, respectively (DOE, 1993) Although one would generally expect 
the maxlfnum for "totals" to exceed that for "dissolved" (Hem, 1992), the mherent variabdity 
m samplmg analysls leads to O C C ~ S ~ O M ~  excepuons, as m this case All measurements of 
arsemc (total and dissolved) m OU5 groundwater are less than the maxmum background value 
of 15 pg/l for dissolved arsemc m background UHSU groundwater 

Metal concentraQons m water are analyzed for both total (unfiltered) concentratlons and 
dissolved (fdtered) concentrations Dependlng on the amount of suspended solids m the 
sample, these two analyses may yield very different results In O W ,  the maxmum 
concentration of udiltered arsemc m groundwater was 13 3 pg/l, wlule that for filtered arsemc 
was 8 pg/1 In OU6, the maxmum level for unfiltered arsemc was 18 pg/l and for filtered 
was 4 pg/l Smce, in general, unfiltered concentrations for metals m groundwater are higher 
values, these are used in risk assessment m keepmg with the phllosophy of using the most 
conservative data to estmate risks 

Pond S ed- Arsemc was d e t e m e d  not to be a COC in OU6 for this medium 
Although arsemc was listed as a COC for pond sedments in the OU5 COC TM, further 
exammation of statistical comparisons indicated that the OU5 data were compared to 
background stream sedments as well as seep/sprmg sedunents due to the absence of 
background data for pond sedments However, pond sedunent data should have been 
compared to only background seep/spring data because they are both a zone of accumulation 
as opposed to stream sedunents whch are "in transport None of the statistical tests indicated 
in sigmficant difference m arsemc in OU5 sample data versus seep/sedunent background 
samples . 
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Stream Se dime- The only statistical test that lndicated a sigmficant difference in the 
populations of data in OU5 and OU6 samples versus background was the Gehan test Due to 
the very small sample sue for the OU data (n=8 for OU5, n= 15 for OU6), and the apparent 
large number of nondetects in the background arsemc results, the results of the Gehan test 
need to be evaluated carefully The Gehan test is evaluated below 

The attached WETS maps show the distribution of arsemc in stream sedunents, pond 
sedunents, and surface soils onsite and expanded offsite to include the OU3 reservoirs The 
various color codes and values shown m the legend are the UTLs,,, for these specific media 
10 1 mg/kg for stream sedments, 12 9 mg/kg for surface soils, and 66 7 mg/kg for pond 
sedunents 

ation of G e w t i s t i c a l  Test 

EG&G exammed the statistical comparison of the OUs 5 and 6 stream sedunent results to 
background For stream sedments, as well as other media, the one test that was 
predormnantly failed is the Gehan test Although the Gehan test was proposed as a way to 
deal with multiple detection l m t s  and is not supposed to be sensitive to sample slze or number 
of nondetects, there is some concern regarding the validity of h s  statistical test when 
comparmg data sets with small sample slzes or a large percentage of nondetects 

Helsel(l990) notes that, "In the most comprehensive review o f  these score tests (such as the 
Gehan), most of them were found mppropriate for the case of unequal sample snes "(See 
Attachment A ) Gilbert hunself cauboned us about the use of the untested and unproven 
Gehan test Gilbert (1993) noted "As the performance of the Gehan test has not, m my 
opimon, been adequately detemned, I recommend that statmica1 evaluations and comparisons 
of its performance with competing tests should be conducted by EG&G at the earliest tune It 

Competmg tests mclude the Wilcoxon Rank Sum and Kruskal-Wallis tests, whch, accordmg 
to Gilbert 'I are very well known by statisticians and practitioners, and are widely used in 
many fields of application" (Attachment B) 

An evaluation of Gilbert's recommendations, including comparative testing of the Gehan test, 
was prepared by Dr Kenny S Crump, ICF Kaiser, at the request of  EG&G Rocky Flats Dr 
Crump (1993) states as one of his conclusions that "For data contaimg nondetects, Gilbert 
recommends the ad hoc approach of applymg the slippage and quantile tests to the ranks 
calculated in connection with the Gehan test rather than to the actual data This ad hoc 
procedure is invalid and can produce nonsensical results Consequently, it should not be 
applied under any conditions I' 

Attachment C provides a series of tables showing the ranges of arsemc 1 ~ 1  rocks, surface soils, 
and sedments It should be noted that "the northern and southern parts of the (Front Range) 
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Corridor are underlain by marine shale, which typically contain larger amounts of trace 
elements 
found at W E T S  are well withm levels for background 

" ( Severson and Tourtelot, 1994) As seen in these tables, the values of  arsemc 

Gilbert (1993), in describmg Phase V of hls statistical methodology, recommended the use of  
professional judgement m d e t e m n g  the validity o f  the background comparisons His basic 
questions are (1) Do the results o f  the statistical tests make sense III light o f  what is known 
about the geology, hydrology, and geochemstry of  the OU? and (2) Are the assumptions 
underlymg the statistical tests valid? Gilbert also recommended a review of  historical 
information on the operation of WETS to deterrmne consistency of that information with 
statistical test results 

In summary of the mformation provided above, the following statements can be made 
c o n c e m g  the source of arsemc m OUs 5 and 6 environmental samples, particularly stream 
sedunents, at WETS 

1 No large quantities of arsemc have been released or used m past WETS process 
activities to act as a source 

2 Arseruc was not detemmed to be a COC m surface sods, subsurface sods, surface 
water, and pond sedunents 

3 The validity of  usmg the G e h  test for these types of compansons is quesoonable 

4 Review of  numerous literature sources suggests that arsemc concentrations detected at 
WETS are well withm background for the region 

The applicabon of  professional judgment to evaluate the source of arsemc at WETS supports 
the conclusion that arsemc detected in stream sedunents, as well as other media, of OUs 5 and 
6 should be considered as background values 
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